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Abstract— Optimising the overall visitor experience and 
satisfaction is a multi-factor problem, with both static and highly 
dynamic conditions to be considered in a _ multi-factor 
environment. It is also strongly judged by the gap between the 
anticipated experience and the actual one. This certainly 
depends on the quality of information that the traveler has in in 
his hands prior to his arrival, during the trip decision and 
planning phase up to his arrival as well as during the stay period 
at a destination. 


There are many cases where an unknown ecosystem at the 
destination needs to become better known by the traveler, before 
he can choose and realise what the ecosystem actually offers. 
The opportunity for the ecosystem to become known and 
convince the traveler is very tight in terms of time; and many 
times, it needs to be prompted by the traveler who must devote 
time and effort to search, ask, read and combine whatever is 
communicated to him with his own personal tastes. It is obvious, 
that there is usually a long period when many trip details are 
known: these are the booking details and personal interests. 
Hence, knowing such trip details and profile features, can 
trigger the creation of an active information flow that can match 
destination offerings in terms of geography, time dependencies 
and specialties. 


The subject of this innovative paper offers a new concept 
along with a prototype software demonstration where a. tourism 
enterprises define what they propose and which trip personas 
they wish to approach have their proposals be recommended b. 
travelers state their trip characteristics (purpose-specific type or 
other context i.e. couple, solo, weekender) including also 
personal interests, c. proposals are evaluated for their level of 
match with trip personas, before they become recommendations 
that reach the end traveler user. The content of 
recommendations and the timing of the relevant notifications 
are very specific to each trip persona, depending on personal 
preferences and the type of trip (business, leisure, family, 
couple, solo, weekender), powered by a_ sophisticated 
algorithmic engine with big data pipeline abilities. A wide range 
of reactions to ingested recommendations signals interest, 
potential purchase, enhances dissemination to other visitors, or 
even marks proposals with ignorance and dislikes. Additionally, 
sharing between travelmates and other trip owners with similar 
profiles creates a wider interaction between all actors, thus 
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creating a live leveraged by the creation of well targeted 
proposals aiming to meet the demand. On the other hand, 
market reports with anonymized visualized trip persona statistics 
over time, reveal the demand side and can show how and what 
type of personal interests need to be satisfied. 


The new concept is called the Internet of Tourists 
(IoTourists), where each individual visitor becomes a sensor of 
destination proposals, able to react and share. The adoption of 
ToTourists by a destination is a challenging task with 
remarkable benefits for all actors: visitors, destinations, tourism 
Small Medium Enterprises (SMEs). 
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I. THE PROBLEM 


A. Problem Description 


Achieving superior levels of visitor experience at a 
destination remains a challenge for both the traveler and the 
destination, including the service providers themselves, 
those who professionally create offers and provide ways to 
satisfy visitor senses and emotions for the place they visit. 


The challenge arises from a. the level of uncertainty 
about the destination and the traveler’s preferences, and b. 
the gap between the anticipated experience and the actual 
one. 


Uncertainty is inevitable since it is very difficult to know 
in advance the traveler’s personality and preferences in an 
endless range of activities and experiences. And even if you 
know them well, they are biased by the context of the trip, 
the company, the purpose and the destination. Moreover, 
although destination marketing and shared knowledge 
across media highlight the most famous points of interests 
and activities at the place to visit, there are always hidden 
gems and experience to explore, even when quality 
responsibility is not an issue of the destination but is created 
and managed by the initiative of entrepreneurship. It is very 
common that for profit purposes tourism operating end up 
delivering messages that are too commercial, leading 
visitors to the most popular options. In addition, the traveler 


not having complete knowledge of the destination also adds 
to the uncertainty and favors choosing the well-known 
options. 


The distance between anticipation and reality affects the 
level of satisfaction. Many times the traveler feels obliged 
to visit the very popular (and also commercial) landmarks. 
Many times this leads to a crowded point of interest, not 
providing a genuine experience, while other options might 
succeed better. Marketing a paradise where overtourism and 
profit-making activities ruin the experience has become a 
common problem in many destinations. Bad weather 
conditions can also ruin the experience. For example, a 
magnificent beach becomes an ignorable memory when the 
sea is rough and wavy. Strong marketing, with nice photos 
create a perception that is far away from the real conditions. 
Many other reasons can also ruin the final impressions; 
dense crowd, many shops around, congested parking, 
umbrellas and sunbeds, water quality deteriorated due to 
many people, long delays and other consequences that do 
not meet the expectations. 


If the traveler is aware of such situation, this can reduce 
the gap between the expected and the actual which will 
finally lead to a better perception and opinion for the 
destination. 


Another aspect of the problem is information overload. 
The explosive growth of online environments has made the 
issue of information search and selection increasingly 
cumbersome; users are inundated with options that they may 
not have the time or knowledge to evaluate. 
Recommendation systems have proven to be a valuable tool 
for online users to deal with information overload [1]. Well 
matched, tuned and moderated information, as well as the 
ability to pre-adjust the information flow to the traveler is 
more than welcome to alleviate overload and flow with 
irrelevant information. 


B. The Trip Profile 


Understanding the trip profile, is not as simple as a 
matter of persons and personalities, liking or disliking things 
and activities. The trip profile is a multifactorial element. 
The same person can have a different trip profile, depending 
on the destination, season and company or even the reason 
of the trip. Being alone on a business trip, during low-season 
period, is totally different than traveling to the same 
destination with his fiancé during holiday period. Being 
with family also changes the criteria. Moreover, the 
destination influences the trip profile in terms of activities 
expected to satisfy the visitor. 


Global Distribution Systems have studied the various 
categories of trip profiles that mainly dominate the market. 
Categorization is done according to the trip motivation and 
the synthesis of different persons in the same reservation. At 
Travelport, they analyzed billions of travel transactions 
across global distribution systems and identified booking 
patterns among specific traveler personas. This research [2], 
combined with each Online Travel Agent (OTA) provider 
data, can help professionals to build a detailed view of target 
customers, deliver more relevant offers, and increase 
conversions and loyalty. Studies identify six key traveler 
personas: 


e Solo, the lonely traveler seeking independence, 
other company, or a unique experience not easy 
to share with friends and mates, 


e Family, the travelers who have to satisfy 
multiple needs (different ages, likes, profiles), 
including joy for children and moments of 
memories to share forever, 


e Couple, the special travelers who need to share 
moments with each other in the context of a 
destination that fulfils their relationship, even 
in a form of a joint gift, 


e Group, the very well organised and planned 
travel, usually by a professional tour operator, 
for many people travelling who do not 
necessarily have similar interests, 


e Business, occasional travelling motivated by 
business needs, 


e Weekender, the travelers for a short weekend 
break or even a 3-day break, often off-peak 
season. 


Hence, traveler satisfaction is not simply a matter of 
meeting an individual’s expectations, but matching a trip 
profile, not necessarily the same with a personal profile, but 
a profile that includes multiple personalities with respect to 
time dimensions and_ location coordinates where 
destinations features, seasonal properties and professional 
service offers form the framework to make the travelers’ 
satisfaction possible. 


Il. THE SOLUTION 


Ideally, a solution of the problems described would seek 
ways to reduce uncertainty and minimize the gap between 
what is anticipated and what is happening. 


An uncertainty reducing solution follows two directions, 
or has two different components that could also work 
together in a 2-step solution format: 


1. Extracting knowledge about _ traveler 
preferences and trip context, and delivering 
such knowledge to the providers. 


2. Making the informed traveler; unfolding the 
destination profile in the mind of the 
prospective visitor is important. And it is more 
important if this unfolding can vary from 
traveler to traveler and align with the findings 
of the previous step. 


The second step is also part of the solution that can 
reduce the gap between expected and real. The problem 
needs more than an informed traveler, the warned traveler. 
It is the quality of information about the destination and its 
offerings which will make the traveler aware about what he 
will see and feel in a particular visit experience. Information 
quality is created when the following element features are 
met: 


e Details are adequate, not exhaustive but well 
focused in the direction that matters, 


e Neutrality, is preserved; options are not biased by 
powerful corporate interests, 


e = Personalised flavor is included, meaning that most 
of the information matches personal interests and 
likes, or better said, items that match the booking 
profile and not just the specific person, 


e Dynamic parameters are considered, mainly related 
to conditions or events in the destination as well as 
business proposals with temporal characteristics. 
The destination itself is also one of the dynamic 
parameters that affect the type of information that is 
valuable for specific trip profiles, 


e §=Timeliness, is achieved. Information is intime and 
delivered during the appropriate phase of the trip 
life cycle, considering that the pre-trip phase is 
longer and more pleasant for the traveler. 


There are qualitative offers, tips and proposals that 
really make the difference for any trip at a destination, and 
one has to find the way to identify which pieces of 
information have that power for which trip profiles. It will 
not be difficult to find the best sellers; but, will the best- 
selling attractions and activities make the difference for the 
traveler to elevate experience and satisfaction? 


Both sides, the traveler and the destination need to be 
scanned to identify matching points, items that fit, as 
efficiently as possible without violating privacy and without 
exhaustive analysis of all possible proposals. Apart from 
destination experts, innovative entrepreneurship that does 
not address masses but mature tourists looking for quality 
and specialty, can become valuable actors of the ecosystem 
that can bring knowledge to the market, the travelers. It is 
key for any solution to direct their information, any type of 
information, to the right place, the best profile of desires and 
interests matching a specific trip profile. Therefore, 
information items need to be a. well dimensioned with a 
dense grid of parameters and b. well moderated to certify 
validity, quality and truth of the features that mark the 
proposals. 


The described solution does not show the way but the 
desire and it is defined based on perfection and ideality. Of 
course, this cannot be the case for any methodology. 
Uncertainty will always be there, and therefore, one needs 
to find ways to reduce it; ratings, opinions sharing, 
continuous monitoring of quality and acceptance, and 
moderation, are functional features for solutions. 


The solution ultimately needs a solid methodology, an 
actual part of the solution, that should find ways to gather 
knowledge, as accurate and reliable as possible, about the 
trip persona and the destination offerings. Such knowledge 
is not only a matter of questioning the actors of the trip but 
also a synthesis of various sources of information, including 
cross-checking among other visitors or even algorithmic 
predictions. These elements are included in the proposed 
methodology, aiming not only the best possible delivery of 
information to the right persons at the right time, but a 
management framework to improve performance in terms 
of accuracy, quality and acceptance. 


Ill. METHODOLOGY 


To achieve a solution fitting the desired features, as 
previously mentioned, we setup a flow of steps building a 
concrete methodology for the participating actors of the 
problem: the traveler (visitor), the market actor (tourism 


professional, SMEs, local organisations, shops) and the 
destination (Destination Management Organisation - DMO, 
municipality, region, residents). 


The methodology from the traveler (visitor) side, 
includes the following functions, participating in use case 
scenarios and activated flows: 


1. Build knowledge about the trip profile - Get (build or 
guess) trip profile details based on interpretation of 
booking information. Moreover, additional functions in 
the booking process can be further analysed based on 
keywords entered by the user to display specific 
preferences regarding activities or practices or final 
destination in a given region or island destination i.e. it 
is useful to know for a traveler visiting Rhodes, that he 
will stay at Lindos, is with his family and loves the 
underwater nature and local tradition. Other important 
information (time, duration, ages) is part of the booking 
details, no extra questions are needed to get them. Of 
course, the user functionality should always be 
available to view and edit the trip profile, so that it can 
be adjusted appropriately. Many times, the traveler 
interests are not driven by his personality but by the 
unique destination features. 


2. Enable an one-way communication flow with 
recommendations — This is to provide a series of 
suggestions, recommendations or tips to the user, based 
on his trip profile as created from the previous step. 
Preferably, the initiation of the flow should be as early 
as possible, at the pre-trip phase, in order for the user to 
get the information pleasantly, into better conditions in 
terms of free time and mood. The flow of information 
during the trip should remain much lower. The feed, 
apart from featuring rich and targeted content, should 
be carefully delivered, without overwhemling the 
traveler with information. 


3. Filter and fill the content of the recommendations flow 
— A continuous mechanism will be in place to filter 
those information pieces that are the best suitable 
suggestions, fitting as close as possible to a given trip 
profile. Therefore, proposals, suggestions, tips and any 
other pieces of information about the destinations and 
things to do, will be assessed for their relevance to the 
trip profile, to finally determine which of them will 
become actual recommendations to reach the traveler. 
The mechanism should be responsible for delivering 
the information in an intelligent way: light messages, in 
time delivery in relation to the trip needs, aligned with 
traveler habits that also depend on the type of the trip 
profile (solo, family, weekender, group, business, etc.). 


4. Sense Traveler Sentiment on the Recommendations — A 
multi-type reaction expression function of multiple- 
type reactions can provide feedback on the level and 
type of interests the user exposes when receiving a 
recommendation. Indicative findings of such sensing 
may show ignorance, liking/not liking, interest to know 
more, interest to get/buy, need to read it again, noting 
it. Hence, reactions should not be limited to the trivial 
5-star rating, but more actions can be available to 
measure interest i.e. set a reminder later in the trip 
process for a given recommendation, or request 
additional info, make a call contact or press a booking 
button, or even set a reminder with proximity 


conditions (when nearby) or write a note to highlight 
the recommendation for easy find and re-use. 


5. Create a social network of travelers sharing key trip 
profile elements — A set of features should enable the 
traveler to participate in communications channels, 
either open one-to-one discussions, or thematic group 
discussions defined on top of common features of trip 
profiles i.e., a destination and a specific activity item. 
Free messaging, sharing of recommendations and 
opinions exchange will further enlighten travelers’ 
views. Social networking ability will be always 
constant for the trip process duration or wider. 


The visitor is at the center of the user experience, being 
the final recipient of the recommendations and the one who 
reacts, expresses interest or not for the qualified proposals. 
However, the methodology of the Internet of Tourists gives 
a significant role to local SMEs and destination actors. They 
are the ones to author the pieces of information that make 
up the library of tips and offers and the rules that will define 
how and when they will be delivered to the traveler. Their 
role includes: 


1. Filling and Authoring the Recommendation 
Contents - The formulation of proposals with have 
high quality in terms of descriptions and selected 
images that could trigger visitor interest. High 
quality marketing is desirable to setup such 
contents, in order to keep them well focused and 
comprehensive, capable to pass the anticipated 
message to the audience. 


2. Setting the Matching Criteria — This is the key 
action that defines the conditions for a proposal to 
get better ranking and become a recommendation 
for a given trip profile. Criteria include features 
about the synthesis of the visitors (solo, family, 
couple, elderly, etc.), their travel dates, the 
destination, special likes and preferences, as well as 
activation criteria for the proposal. 


3. Sharing Destination Specific information — Apart 
from the need to provide business offers and 
proposals, destination-critical information is 
welcome to inform travelers for very specific 
conditions, emergency events and time-dependent 
information. Municipalities, DMOs or other local 
stakeholders can use the network to disseminate 
useful information such as bad weather notice, 
extraordinary problems in a given area, cultural 
event dates, tips for having a good time at the area, 
messages promoting the destination brandname and 
the specific features that differentiate it from other 
places 


4. Market Demand Profiling - This is the visualised 
statistical combination of trip profile features and 
the evolution of trip profile elements over time, 
which show the orientation for proposals in search 
of sales opportunities. It is a very important feature 
for professionals like incoming tour operating 
experts and destination consultants with multi-taste 
proposals, as well as for highly specialised 
experience providers who can tailor offers and tune 
them in time. 


5. Monitoring market acceptance of recommendations 
— Recommendations and their impact are evaluated 
based on the reactions received. It is critical, for the 
improvement of the content and the offerings, to 
sense their acceptance by the recipients. Interest 
will be translated into reactions such as setting 
reminders, keeping notes, rating, sharing, ignoring. 
The provider side needs to perceive such reactions 
in order to understand the strength (or faults) of 
their proposals and qualify the needs to further 
adapt services and marketing targets. 


6. Responding to interest requests — Reactions might 
also require interactivity, needing the provider to 
react, answer a specific question or request 
additional information. One of the positive steps in 
this networking process, is approaching visitor who 
expresses interest, talk with him, enrich his 
information and exchange views. Even if the 
subject of the interactions is due to a complaint, 
interactivity can turn the complaint to satisfaction 
and awareness. 


Apart from the roles of visitor and provider (or 
destination), moderation can be also an activity of 
paramount importance to the completion of the 
methodology. Moderation is essential to ensure the quality 
of recommendations and the reliability of content delivered 
to the travelers Under certain circumstances, moderation 
may be performed by a Destination Marketing Organisation 
or by entities being responsible to carry the methodology on 
an end-to-end basis. 


IV. RESULTS 


The IoTourists project (www.iotourists.gr, project co- 
funded by National Research Programme of Greece) has 
designed and implemented a prototype that realises many 
of the aspects described as a solution to help travelers and 
providers to share information in a delicate way that 
highlights the trip personas. 

The results of the work at IoTourists include the main 
software components, integrated and interoperable, already 
in pilot mode operation: 


e = JoTourists Traveler App, 

e =JoTourists Market Interface App, 
e JoTourists Matching Engine, 

e =oTourists Social Network 


A. The IoTourists Traveler App, provides the traveler 
interaction functionality through the smartphone, at pre-trip 
and on-trip phases. Includes acquisition and configuration 
update management of trip persona, delivery and display of 
recommendations, ability to react on recommendation and 
continue further information sharing with the 
recommendation owners, social interaction with travel 
mates and travelers with parallel personas, as well as 
preferred recommendation activation functions through 
reminders and notes. 
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Figure 2 loTourists Recommendations 


B. The loTourists Market Interface, provides enterprises 
and destination management entities with two functional 
parts. The first allows them to define and manage proposals 
through a web application. Authorised users are able to enter 
proposals for the destinations they are permitted Proposals 
include their content to publish, the enabled reaction and 
their settings for the follow-up functionality (book, more 
information, etc). Last but not least, proposals are linked 
with criteria to match with trip personas, time constraints, 
types of trips and thematic interests. The second is the 
market monitor functional part. Users are able to see how 
the traveler personas evolve over time and type features. In 
addition, they can see reports on travelers’ reactions to their 
own generated recommendations, including also the route to 
directly interact socially with a traveler or even see group 
discussion in relation to their proposals. 
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Figure 3 Market Interface - Recommendation Provider Dashboard 


C. The lIoTourists Matching Engine, implements the 
mechanism generating recommendations out of matched 
proposals with trip profiles. It uses an algorithm that ranks 
proposals based on their level of match with each trip 
persona. Finally, the algorithm filters which proposals 
should be recommended to whom and when. Time 
scheduling is also performed for the recommendations to be 
communicated to the end travelers via the IoTourists 
Traveler App. 
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Figure 4 loTourists Data Pipeline 


A data pipeline has been designed that consumes 
proposals and trip profile event updates, to produce 
appropriate matches and finally recommendations that will 
be actuated via notifications, based on a personalized 
messaging schedule. The core computation stage in this 
pipeline is the matching algorithm. IoTourists matching 
algorithm performs two types of evaluation to rank 
proposals against a trip profile: 


e Heuristic Matching Score - Calculates a score based 
on a heuristic algorithm that adds points upon 
finding common features between a trip profile and 
a proposal. The number of points varies from 
feature to feature, to represent the diverse strength 
of certain features, even under different conditions 
i.e. matching “romance” activity for a COUPLE is 
much stronger than for a typical FAMILY or 
matching “education” activity for a FAMILY is 
much stronger than fora WEEKENDER traveler. 


e = Artificial Intelligence (AI) Score - In addition to the 
heuristic match score, a second score is calculated 
(not always) for all proposals. The AlI-based 
evaluation is useful to meet the need to enrich 
proposals for a travel profile, i.e., in cases there are 
either no qualified proposals, or no_ specific 
matching criteria. The Al-based ranking takes into 
account the performance of each proposal as a 
recommendation, in respect to reactions received, 
strong or weak, positive or negative. The more 
historical and usage data there are, the better 
grading will be performed to recommend proposals 
based on Al-powered algorithms (such as the item- 
based collaborative algorithm [3] or matrix- 
Factorization / Singular Value Decomposition [4]). 


Each recommendation, actually each matching between 
a proposal and a trip profile, is scheduled to release a 
notification at a time defined according to a rationale that 
depends on the trip life-cycle time parameters (trip decision 
and profile creation, arrival at destination, duration, 
departure from destination) and the type of the trip (group, 
solo, weekender family, couple, or other). 


Couples engagement plan 


time: 78days Trip length: 14days Motivation: Relax, relax, and relax some more 


PRE-TRIP 


Figure 5 Template Plan for Information Trigger points for a Couple within 
the Trip Cycle 


D. The IoTourists Social Network, 1s part of the functionality 
of the Traveler app and enables travelers to share opinions 
and exchange views on discussion groups that are linked to 
their trip personas, yet sharing common features with other 
trip personas (same destination, same likes, same period). 
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Figure 6 loTourists — Traveler Social Networking 


V. FURTHER WORK 


After the system pilot testing, the prototype must be 
assessed in operation. The selection of specific destinations 
for the kick-off operation will be key to its evolution and 
market acceptance. 


In parallel, the system should be further adapted to 
accommodate improved functionality and more features. To 
further develop and improve the concept and the prototype 
of the Internet of Tourists, the following directions and 
actions are taken: 


a. Support of more types of trips. Cruises, island hopping, 
one-day excursions are very different types of trips 
bringing different requirements mainly in terms of the 
timing of recommendations. 


b. Integration with AI to enable human language 
interaction in the process, grabbing the likes and 
interests of the traveler in a more user — friendly and 
natural way. 


c. Optimization of machine learning — based matching 
engine, that will be enabled by the larger population of 
usage data as they will be produced during longer 
commercial use of the system. 
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